The observed properties of Gamma-Ray Bursts such as rapid variability of X-ray light curve and large energies strongly signature the compact binary, disk accreting system. Our work particularly highlights the extremely rotating, disk accreting black holes as physical source of the flares variability and X-ray afterglow plateaus of GRBs. We investigate the compact binary mergers (neutron star -neutron star and neutron star onto black hole) and gravitational core collapse of super massive star, where in both cases hyper-accreting Kerr hole is formed. The core collapse in a powerful gravitational wave explained as a potential source for the radiated flux of hard X-rays spectrum. We described the evolution of rapidly rotating, accreting BH in general relativity and the relativistic accretion flow in resistive MHD for viscous radiation. We compute the structure of accretion disk, the accretion luminosity of the dynamical evolution of inner accretion disk and precisely determine their radiation spectra, and compare to observational data of X-ray satellites. Finally, we obtained the resulting disk radiation basically explained as the X-ray luminosity of the central source, such as LMC X-1 and GRO J1655-40. These results are interestingly consistent with observational data of galactic X-ray source binary systems such as X-ray luminosities of Cygnus X-1 and Seyfert galaxies (NGC 3783, NGC 4151, NGC 4486 (Messier 87)) which are powerful emitters in X-ray and gamma-ray wavebands of the observed X-ray variability with typical luminosity.
using the observational results, with the leading models involving a compact object merger for the short bursts [1] [2] [3] [4] and a massive star core collapse (collapsar model) [5] [6] to a compact object (black hole or neutron star) origin for the long bursts. A new intimation into the progenitors that emit GRBs came from the compact stellar and host galaxy coincidence of GRB 980425 with the supernova SN 1998 bw [7] that resembles the ordinary Type Ic SN 1994I or the weak version of hypernova, SN 2002ap [8] and recently observed gravitational wave [9] .
Beside collapsar and merger progenitor types, the accretion-induced collapse of a rapidly rotating white dwarf and neutron star scenarios is also extensively studied [10] . Long duration GRBs associated with type Ib/c supernovae (SNe) are powered by collapsars [11] . The compact binary mergers are the promising sources of short GRBs [12] [13] . Therefore, main classes of possible progenitors models have been proposed for the origin of gamma-ray bursts are two neutron stars or neutron star-black hole mergers and massive star gravitational core collapse (hypernova). These prospective progenitor system activities capable of producing GRBs involving accretion of a massive (~0.1M  ) disk onto a newborn black hole can result from the explosion of a massive star core collapse, or following the coalescence of binary compact stellar remnants. In both cases a spinning black hole is formed with torus system, either from the super massive stellar core collapse or from a tidally disrupted neutron star, form a temporary accretion disk or torus which ultimately fall into the black hole, generating a fraction of its gravitational energy that power GRB AGN.
The observed X-ray light curves (Swift-XRT) of GRBs widely compact the sources producing them [14] [15] [16] . For instance the plateau and the overlying x-ray flare(s) acceptably powered by compact progenitors, identified as gravitational core collapse of a rapidly rotating super massive star [16] [17] or merged core of compact objects such as double NS, NS-BH or WD-BH [18] [19] . Based on several observational results the central binary sources of energetic burst emission was identified as gravitational core collapse of super massive star or merged core of 2NSs or NS-BH [20] as engines for short gamma-ray bursts, which are very efficient at converting high photon energy into luminous radiation. The intrinsic glowing flow of gamma rays emission from rotating, strongly magnetized disk accreting BH formed in dying super-giant stars or compact mergers [21] [22] typical disclosed, where collapsar or merger explained as prime candidates that form disk accreting black hole in AGN. The entire scenarios basically explained as the observed AGN radiation spectrum. Thus, Gamma-Ray Bursts are primal result of accretion onto black holes.
Our subject of study, a viscous, strongly magnetized disk accreting black hole discussed in [23] and it was shown that the accretion disk largely characterized by a strong magnetic field, differential rotation and shear-induced turbulent stresses. The accretion torus dynamics is potentially driven by shear stress or convection that results in luminous radiation where angular momentum transport ensures the turbulent disk formation. Previous work has shown that lu-F. Sado International Journal of Astronomy and Astrophysics minous radiation of AGN and X-ray binaries are consistent with magnetized disk shear instability. Moreover, the spectrum of Cyg X-1 [24] associated with Galactic X-ray sources and large luminosity of AGN can be explained by torus disk accretion process [25] . It is also argued that X-ray flares are produced by magnetar [26] [27] . Magnetar engine deeply explored in [28] and the resulting spin-down luminosity compared with that of X-ray emission to shade light on light-curve features. These observed X-ray variability with thermal hard X-ray spectrum component has generally been interpreted as thermal emission from turbulent accretion disk [29] . But the physical sources of luminous burst radiation have not yet been well settled. Thus, we are intended to study the evolution of rapidly rotating, accreting BH in full general relativity and the relativistic accretion flow in MHD and its numerical calculation with accurate GRMHD code [30] . We approach the outflow radiation using MHD conserved equations to construct spectrum of radiative heating due to viscous and magnetic dissipation in general relativistic Kerr geometry. We compute the structure of accretion disk, the accretion luminosity of the dynamical evolution of inner accretion disk and precisely determine their radiation spectra.
The aim of this paper is to explore relativistic disk accreting Kerr black hole as the potential central source of gamma ray bursts. We begin with the detailed discussions of merger of compact binaries involving neutron stars and super massive star gravitational core collapse. Particularly, investigating super massive star gravitational core collapse leads to newly formed rapidly spinning, black holes and compact core mergers (perhaps NS-NS and NS-BH). Finally, we infer the radiative heating flux density due to viscous and magnetic energy dissipation in general relativistic Kerr Black Hole. In Section 2 we present a brief description of general relativistic resistive MHD formulations. The relativistic accretion flow in resistive MHD and the resulting radiation basically explained as the X-ray luminosity of the central source explored in Section 3. Finally, in Section 4 we provide a summary and draw the concluding remarks. The Einstein tensor G µν and T µν the total stress-energy tensor are related as 8 , G T µν µν = π (4) and the Ricci tensor
Relativistic MHD Disk Model
The Maxwell's equations calculated from Faraday tensor F µν follows 0, F µν µ ∇ = (6) ,
using a covariant derivative of a vector ( ; , netic field is calculated from partial time derivative of ( γρυ ) and the continuity equation (10) including all magnetorotation instability in resistive MHD: corotation field 
comprising kinetic, the internal specific enthalpy, magnetic and potential energies, respectively. Thus, the energy conservation equation is then
where 
is the total energy flux and consists of the macroscopic transport of the total energy with velocity, the work done by the pressure and magnetic forces and vector h is the net thermal heat flux exchanged by the element of fluid per unit time per unit area,
These fundamental general relativistic MHD conservation equations can be expressed as a hyperbolic, first-order, flux-conservative partial differential equation ( ) ( ),
where U denotes a state vector as function of MHD conserved variables ( , , ,
 , which are a system of hyperbolic partial differential equations. The flux vector F is
where j S is Poynting flux and 0
field in fluid's rest frame. The source term S is also
summarizes the evolution equations for the magnetohydrodynamic variables with conserved variables: D γρ = ,
specific enthalpy from stress-energy tensor
Hence, compactly set by Jacobian determinant ( ) ( ), 
in the sense of linearized perturbations, that is lower terms of Equation (15), simplified over index i = 1, 2, 3 gives us
imprecisely maintain the flow equation in cylindrical coordinate
including resistive term in the magnetized plasma. Therefore the conservative formulation Equation (14) has the general synthetic solution of the form
The integration can be solved analytically or numerically, where partial differential equation solver can be applied. Such numerically calculations are largely applied to MHD equations [30] .
Disk Accretion Luminosity
The amount of energy dissipation and angular momentum transfer typical determine the accretion disk efficiency to convert gravitational energy into luminous radiation. The conservation of angular momentum prevents matter from falling directly into the hole in directions perpendicular to the rotation axis by centrifugal forces. The gas can, however, crumple along the rotation axis of the in falling torus so that a luminous disk of debris forms surrounding the hole, which is largely characterized by strong magnetic field, differential rotation and (20) where, H is the scale height, when the gravitational force balanced with the vertical pressure gradient
is the disk half-thickness at radius r. Since r H  , the condition for height-integrated thin disk. We must have 
The whole accretion torus within accretion radius (outer edge of the disk) rotates about the hole with specific angular momentum of a circular disk 2 2 ,
r is the radius where the outer edge of the disk forms.
Similarly, the angular momemtum conservation with viscous-stress tensor uniquely determines viscous accretion disk
where,
The general form, including the viscous-stress tensor term ( ij t ), simply expressed as ( ) (28) where the viscous stress tensor (force density) t has components (29) η is the dynamic or shear viscosity coefficient, usual known in kinetic molucler theory. Where we get the component r t φ -a tangential viscous force per unit area exerted by the disk inside accretion radius: The gradient of specific angular momemtum is the internal torques generated by shear viscosity and magnetic forces, resulting in viscosity dominated turbulent magnetohydrodynamical stresses. The radial component of angular momentum also determined as ( )
The strongest viscous force exerted between two adjacent annulus of the disk is r t φ component of the stress tensor, thus we shall assume that 0
Equation (27) Using energy conservation equation we obtain the radiation energies emitted by accretion torus of rapidly spinning black hole. The basic equation for thin disk follows, from energy conservation Equation (13) is
but consider various formulations of viscous stress tensor , ij ij ij 
substituting into (40) we get 
advection first term and the work done by ∇ ⋅ K due to radiation ∇ ⋅ h , where radiation is due to viscous dissipation ( )
Indeed, the steady-state mass conservation equation ensure
where we are left with gradient of magnetic & turbulent viscosities result in gradient of energy flux density. Thus,
Equation (43) encompasses the differential rotation term ( r t v φ φ ), strong magnetic field ( ( ) with the help of (20) and (30), we generally determine vertical radiation energy flux density due to viscous dissipation as is the rate of energy dissipation per unit volume due to the work done by the viscous forces. We know that torque is rate of change of angular momentum Figure 2 . These indicate that highly spinning black hole binaries emit shortest wavelength, energetic radiation (see Figure 2 ). .
The ratio B  is the magnetization function of magnetic flux.
Results and Discussion
We have studied the evolution of accreting BH in full general relativity including, imperfect MHD for viscous radiation. The relativistic accretion flow in resistive MHD and the resulting radiation basically explained as the X-ray luminosity of the central source, such as LMC X-1 and GRO J1655-40. LMC X-1 is a luminous X-ray source in the Large Magellanic Cloud (LMC). These results are interestingly consistent with observational data of galactic X-ray source binaries such as Cyg X-1, Cyg X-3 and Seyfert galaxies (NGC 3783, NGC 4151, NGC 4486 (Messier 87)). They are powerful emitters in X-ray and γ-ray wavebands. The spectrum of the observed hard X-ray flux exponential decays with energy is shown in The X-ray differential energy spectrum in 10 -10 3 KeV. 
Thin Accretion Disk Radiation
Thin accretion disk luminosity 
Conclusion
We have summarized that high-energy GRBs generated by rotating black hole-accretion disk system. Basic analyses of Figure 1 deduce that accretion luminosity drops as we go away from the central Kerr black hole. This probes the energy injection that generates plateau phase as well as x-ray flares. The radiation flux as function of emitted photon frequency and energy density explained the engine as accreting compact binary galactic X-ray emitters. The observed luminosity in X-ray ranges for active galactic nuclei tell us, hard X-ray emission from galactic compact binary systems, typical X-ray source binaries, scorpius X-1 [32] . Early X-ray light curve components with large luminosities imply accretion disk radiation of these progenitors where, the total flux is emitted in the soft X-ray energy range shown in Figure 3 . Thin disk radiates locally as a blackbody above critical frequency as shown in Figure 3 , indicate that the total flux is emitted in the soft X-ray range at high frequency due to Poynting, magnetic and radiation pressure fluxes as studied in Equation (51) and the result shown in Figure 3 . The spectral evolution resembles that of high energy particle acceleration. Particularly, synchrotron and multi-colour blackbody contribution (see Figure 4 ). The electron energy distribution in the most stable inner radius ( I r )
gets hotter due to transition of bulk kinetic energy into thermal energy, following a power-law distribution. The synchrotron spectrum slopes as 2 ν at low frequencies and scales as ( ( ) 
